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The Story in a J^utshell 



WHY the Type O Duo-'Luxe: 



I 




Type O Universal Duo-Luxe Heating and Ventilating Units have 
been specially designed for use w^here it is not required that a definite 
quantity of outdoor air be brought regularly into the classroom. 

HOW Type O Resembles Type D: 

1. It is a double-duty unit, eliminating extra direct radiation in the 
ordinary classroom. 

2. It is the unit de luxe, enclosing all pipes, valves and fittings in a 
handsome casing, which fits under most vv^indow sills and extends 
only eight inches into the aisle. 

3. It syncreti2;es air-stream and room temperatures to a perfect 
harmony, thus removing the cause of cold drafts and overheating. 

HOW It Differs From Type D: 

1. Type O units contain one copper radiator instead of two. This 
radiator heats the air-stream from an established minimum tempera- 
ture to the degree necessary to maintain the desired room temperature. 

2. The maintenance of the minimum air-stream temperature (usually 
60 degrees) is accomplished by mixing just enough outside air with air 
drawn from the room. 

3. Thus the amount of air brought from out of doors varies accord- 
ing to the outside temperature, the solar heat in the room, and the 
number of occupants. 

However, outside air is always being brought into the room during 
occupancy. (For percentages, see page 12.) 

ADVANTAGES of Using Type O: 

Since the heat required for ventilation is only that necessary to 

o?tK T ^''^ n T^"" ^^'"P^^^^^^^ froni 60 to 70 degrees, the operation 

tLr.f ''''' O Unit IS exceptionally economical. Less steam is needed; 

s require/" ^^" "'' ^'^'' "^^ ^^ ^"^^^"^^ -^ less fue 
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Ho^v the Type O 
Universal Duo-Luxe Unit Produces 




Syncretize — to blend, combine or 
reconcile inharmonious elements 



€. 



he Type O Universal Duo-Luxe employs a principle totally different 
from all others previously used in heating and ventilating units. 

In the morning, before occupancy, the classroom is heated to within 
three degrees of the desired temperature by the recirculation of room air 
alone. Then, by an almost-human control of the mixing damper, the unit 
combines two streams of air, one from the room and one from outdoors, in 
the exact proportions necessary to maintain a constant discharge of air just 
above the fans (before the air passes through the single radiator) of 60 
degrees. The radiator, therefore, has only to heat this air to the degree 
necessary to maintain the desired room temperature. 

All day long the cycle continues: Room air of 70 degrees, let us say, is 
drawn into the unit, mixed with just enough outdoor air to cool it to 60 
degrees, and the combined air-stream is passed through the radiator and 
heated sufficiently to maintain the desired 70 degrees throughout the entire 
occupied area of the room. 

This process scientifically takes into account the heat given off by the 
occupants of the room, the effect of solar heat in the room, and the tempera- 
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ture of the outside air, so that the percentage of outdoor air supplied to the 
room varies. However, outdoor air is always being brought into the room 
during occupancy. In most cases oncthird or more of outdoor air is 
delivered. (For percentages at various outside temperatures see the table on 
page 13.) 

Thus, the Type O unit syncretizes, reconciles, air-stream and room 
temperatures, as does the Type D double-radiator unit, described in 
^_ Publication 217. No air is admitted to the room below 

Crue KJlarmom/ 60 degrees, or 10 degrees less than the desired room tern- 
o[ OfirShea/tf perature. This has been established by exhaustive tests 
r/Hf/ Jvootf/ as the limit of variation from room temperature at 

(Zcmpe rat arcs which air can be circulated without causing drafts. 

On the other hand, air can never be heated higher 
than is necessary to maintain the desired room temperature; this factor is 
governed by constant samphng of the room air and the automatic radiator 
control contained right within the unit. Cold drafts and overheating 
are made impossible. The resulting condition in the classroom is a comfor- 
table, healthful uniformity of temperature at all points and levels of the 
occupied area-we call it Syncretized Air. (See charts on page 5.) 

While Type O units cannot be used where it is required that the 
quantity of outdoor air delivered be invariable, they offer exceptional 
savings in installation and operation wherever it is desirable to use them. 

Like the Type D, the Type O unit completely encloses all pipes, valves, 
controls, etc., in a handsome baked-enamel casing, which fits under the 
window sill and extends only 8 inches into the aisle. It is a thing of 
beauty as well as a marvel of performance. 
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Chart No. 1 

Typical "Room 
Contror' Results 

Air-Stream Temperature 



ROOM TEMPERATURE 
5' 6" PROM FLOOR 

ROOM TEMPERATURE 
AT FLOOR 



OUTSIDE TEMPERATURE 



Typical results by former methods, with control of room temperature alone, as recorded by an actual test. 
Note the unruly air-stream temperature and the varying room temperatures at different levels. 



Chart No. 2 

Universal 
Syncretized Air 
Results 




!»:::::::i::u::s:::::»i 
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V i r - S t reii m l\- m pera t ure 

ROOM TEMPERATURE 

AT FLOOR, AT TEACHER'S 
DESK, AND 5' 6' FROM FLOOR 



OUTSIDE TEMPERATURE 



Typical results with air-stream and room temperatures syncretized by the Duo-Luxe, from an actual recording in the 
same room. Room temperatures at various levels are uniform; cold drafts and overheatmg cannot exist. 
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UNIVERSAL DUO'LUXE UNITS 



if iic/rct 




Electric Control of Mixing Damper on Self-contained Type O 



JjeiaiLs of 1 erformance 



The operation ot the inlet and recirculating damper, which regulates the mixture of room air 
and outdoor air brought into the unit, may be by a pneumatic or electric type motor. The thermo- 
stat controlling this operation is located just above the outlet of one of the Universal Unit fans. 
It is at this point that room air and outdoor air are most thoroughly mixed. 



This air-stream control is inoperative until the room temperature rises 
above 60 degrees (assuming that the room temperature desired is 70 
degrees). Then, all day long, the stat controls the adjustment of the mixing 
damper so that the required proportions of outdoor air and 70'degree room 
air are drawn into the unit to maintain a discharge of 60'degree air at the 
fan outlet. Thus a minimum is established for all air discharged into the 
room during occupancy- -a minimum of 10 degrees below the desired 
room temperature. 

Our Research Department has definitely proved that air cannot be circulated in a room at less 
than 10 degrees below the desired room temperature without causing drafts. That is why both 
Type D and Type O Universal Duo-Luxe Units incorporate the principle of air-stream control. 

PAGE 6 



utow 

GolJ J)yafh 
0{re JluX' 
un/possilAe 



)A^nc^-*li^^trL/lir^ UNIVERSAL DUO-LUXE UNITS SIyn<yrviu<:<:l^vr- 



3{, 



Having established the minimum temperature at which air can be cir- 

^.j.; culated without producing drafty conditions, the next step is to determine 

^ / ^ the number of cubic feet of air that it is necessary to circulate at this tem- 

LyVerkeCttLyiCj perature in order to prevent overheating. The most logical basis on w^hich 

LS GkecLe^ "^^ *^^^ determine this air quantity is that of temperature differences in the 

removal of body heat. 

By a long series of practical tests conducted in occupied classrooms, our Research Engineers 
conclusively proved that 30 cubic feet of air per minute per occupant, circulated at a temperature 
of 60 degrees, would prevent overheating in classrooms exposed to the intense heat of the sun. 

S-. Upon these scientific bases, then, we have established an air-stream 

IjYLCTCtlZEO minimum temperature of 60 degrees, and an air volume of approximately 
(yflY ^^ cubic feet of air per minute per pupil, as read by an anemometer. The 

result, in the classroom, is a true harmony of air-stream and room tempera- 
tures — uniform room temperature throughout the entire occupied area — cold drafts and over- 
heating entirely overcome — Syncretized Air. 

/^ A The quantity of outdoor air supplied to the classroom by Type O units 

J. tTCEfllCKjC Oj varies. (With Type D units, the quantity supplied remains definitely fixed; 

(JnMonr (^7T/r ^^^ Publication 217.) For example: in the Philadelphia area, the average 
outside temperature during the heating season, betw^een 8:00 A. M. and 
4:00 P. M., is 42.5 degrees. Therefore, a schoolroom in that area, equipped with a Type O 
Universal Duo-Luxe Unit, would receive an average of 35^ ^ of its total volume of air from out-of- 
doors. On the recommended basis of 30 cubic feet per minute per occupant, it would thus require 
10.5 cubic feet of outdoor air of 42.5 degrees mixed with 19.5 cubic feet of 70-degree room air to 
maintain an air-stream of 60 degrees at the control stat. If the outside temperature should rise 
above 42.5 degrees, a larger volume of outdoor air would be drawn in; and, of course, if the outside 
temperature should lower, a smaller volume would be taken from out of doors. 

O , The economy of this method of control is quite obvious. The total 

ventilation load is only that required to heat the air-stream from the 
Cy free fee) established minimum temperature of 60 degrees to the desired room tem- 

perature of 70. The table of capacities on page 12 shows that when 800 
cubic feet of air are being circulated, only 35 square feet of equivalent direct radiation are required 
for heating the air for ventilation. Whenever a 60-degree mixture ot room air and outdoor air 
IS sufficient to maintain a 70-degree room temperature, no steam is required on the radiator. 

By reason of their light load, Type O units permit the installation ot smaller boilers, pipes, 
valves, etc., effecting important savings in fuel. Also, direct radiation is eliminated in the ordinary 
classroom. All in all, they are the most economical units for the automatic heating and ventilating 
of classrooms, offices and similar places of assembly. 
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CfJ). 



ozen dJuo-J^uxe 
dyisUnctiom 



1. High velocity, streamline outlet 
grille; vertical discharge of air with uni- 
form movement over entire grille. 

2. Copper radiator, heats air to tem- 
perature required to automatically main- 
tain desired room temperature. Internal 
steam-distributing tubes cause smallest 
quantity of steam to be evenly distributed 
over entire radiator. 

3. Thermostat syncretizes air-stream 
and room temperatures by controlling 
position of inlet and recirculating mixing 
damper, so as to maintain a 60° mixture of 
outdoor and room air at the fan outlet, 
after room temperature reaches 67°. 

4. Duct through which room air is con- 
stantly drawn over the stat controlling 
the radiator steam supply, and thus main- 
taining desired room temperature. 

5. Quiet-operating, low-speed motor 
and fan assembly. 

6. Aluminum inlet and recirculating 
mixing damper; closed to outdoor air until 
room temperature reaches 67°; opens to 
admit just the right amount of outdoor air 
thereafter, as regulated by thermostat (3). 

7. Air filter cleans outdoor and room 
air before air reaches motor and fan 
assembly. 

8. Recirculating grille through which 
room air enters unit. 

9. Pneumatic motor for operation of 
inlet and recirculating mixing damper. 

10. Solid steel wall prevents outdoor air 
from entering the room before passmg 
through the radiator. 

11. Stationary storm-proof louvres in a 
deep galvanized iron wall box. 

12. Heavy bronze or aluminum inlet 
grille in a choice of modern designs. 
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Cross Section ot Type O RecesscJ Unit 
(Recesses 6 inches into the wall) 
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Interior of the Type O 

With pTieumdtic Coyitrol System 



^uLLij-aLdomaiLC Uperaiion 
by Self-contained or Pneumatic Control Systems 

SINCE overheating and cold drafts can only be conquered by syncretized control of air-stream 
and room temperatures, we recommend that Universal Type O Duo-Luxe Units be specified 
only when automatic control equipment is contemplated. The Type O unit may be controlled by a 
self-contained system (steam control of radiator; electric control of mixing damper) or by a 
pneumatic system. The photograph above shows pneumatic control The following two pages 
explain, in simple terms, the operation of both systems. 

It IS entirely practicable to heat and ventilate the ordinary classroom with the Type O unit, 
without the aid of extra radiation. (It is considered good practice to provide direct radiation in 
corner rooms having two exposures.) The savings effected through the elimination of the direct 
radiator, piping, valves, traps and control are more than sufficient to pay for the complete auto- 
matic control system of the Duo-Luxe. The results obtained from the Universal Type O Duo-Luxe 
Unit without direct radiation in the classroom, but with automatic control, far exceed, in both 
performance and economy, those that can be obtained from a unit system combining direct 
radiation without control. 
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Hovv^ the Type O Universal 

SELF-CONTAINED TYPE: 

(Steam Control of Radiator; Electric Control of Mixing Damper) 

(Control of Room 'temperature 




) Samples of room air are constantly drawn 
into the unit, over this thermostat. As the 
room temperature rises, the volatile substance 
expands and . . . 




STEAM- 

DlSTRfBUTINOP 

TUBES 



) gradually closes the modulating radiator valve until just as 
little steam as will maintain the desired room temperature is 
allowed to enter the steam-distnbuting tubes. 



Control of Air-stream Minimum 'temperature 




win the morning, when the room 
temperature rises above 60 degrees, 
this sensitive stat releases the mixing 
damper, so that some outdoor air is 
drawn into the air-stream. All day 
long the same stat calls for 60 degree 
air at the fan outlet. 



^3^his heat motor hears the call 
electrically, and answers it by so 
adjusting the mixing damper that 
the required proportions of outdoor 
air and 70'degree room air are 
drawn into the unit to make 60 
degrees at the fan outlet 



®The air-stream then passes on, 
through the radiator, to be heated 
just enough to maintain the desired 
room temperature. 



Universal (Control of Air-stream and Rooyn 
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Duo-Luxe Units Function- 

PNEUMATIC TYPE: 



Qontrol of Room 'temperature 






''Samples of room air are ^^Whcn the room temperj- 

constantly drawn into the ture reaches 67 de^ree^, 4 lbs 

unit, over this thermostat of pressure acts to close the 

As the room temperature valve on any direct radiators 

rises, air from the 15 lbs- which may be in the room 
pressure line is permitted to 
flow past the thermostat, 

'°'^'' (Control of Air-Stream 



]S/linimiim ^eynperature 





"^v^/ At the same point (67 
decree?), the air pressure re- 
lease-^ the mixing damper of 
the unit so that some outdoor 
air IS drawn into the air- 
stream 



When the room tempera- 
ture rises to 68 de^^rees, 6 lbs. 
of pressure starts to close the 
unit radiator valve, which is 
entirely closed by 12 lbs, of 
pressure at 70 degrees 



PNEUMATIC 
MOTOR 



/Once the room temperature 
reaches 67 degrees and releases 
the mixing damper to admit some 
outdoor air, this sensitive stat calls 
for a 60'degree air-stream at the 
hn outlet. 



^2i^he pneumatic motor responds 
to the call by so adjusting the mix- 
ing damper that the required pro- 
portions of outdoor air and yO-degree 
room air are drawn into the unit to 
make 6() degrees at the fan outlet 



®The air-stream then passes on, 
through the unit radiator, to be 
heated just enough to maintain the 
desired room temperature. 



temperatures Produces Syncretized Air 
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enable of UapaciUes 



Series 
Number 


C. F. M. 


Heat for Air 
E. D. R. 


Surplus Heat 
E D. R. 


Total Heat 
E. D. R. 


0^3254 


600 


22 

21 


43 

84 


65 

105 


0^3254 


800 


35 

34 


70 
134 


105 

168 


0^3263 


1000 


43 

42 


87 
167 


130 
209 


0-3263 


1260 


54 

52 


no 

210 


164 

262 


0'3272 


1560 


68 
65 


135 

262 


203 

327 



For method of mting please refer to page 18, Publicatron No 217 

unk'^nlX F^n 'r ^'''"' 'T,^'"^^ '""u' ^^ ^^ ^^P^"^?'? ^^e difference between the total heating capacity of the 
unit and the E. D. R. required to raise the temperature of the air to 70° & k / -^ 

In determinmg the heating capacity required for a given room the surplus heat can be deducted from the total 

cS~tt3b^; '^^:^^t^^T'' ^'"^ ° ""'^- '''' ^' ' ^- ''' ^^-- ^- °f ^-^ -^■-^- 

C.^H.'^M^'atT w1/eLyira:°lSel;;frpe°LtsX°'"^' "" ' "^^ " '"' "'^^^^""^^^ ^'^^^'^^^^ "^^ 

Red figures indicate ' high temperature^' radiator; black, ''low temperature" radiator 

All component parts of the unit are like those described in Publication 2l7, and Type O units are available in the 

a^pp^rType^For a° gSiJ^ca^S'cilJ^^ ''' '^ '^"''■-^'°"- ''— °^ ^^p' °' ^ ^■^ ^ P^S ^2 Z S 

1 roportlons of Outdoor and Hoom Cfir Supplied 

BY THE UNIVERSAL TYPE 'O ' DUO-LUXE UNIT. FOR VARIOUS OUTDOOR TEMPERATURES 
BASED UPON CIRCULATING 30 C.F.M. PER PERSON ^•^■Mi'tKATURES. 



Outside 

Temperature 


-30= 


-20° 


- m' 


0° 


10° 


20° 


30° 


40° 


50"^ 


SS"" 


60° 


Room 
Temperature 


70^ 


70"^ 


70° 


70° 


70° 


70° 


70° 


70° 


70° 


70° 


70° 


Outside Air 
C. F. M. 


21/2 


3 


3V4 


33/4 


41/2 


51/2 


7 


93/4 


143/4 


193/4 


30 



Room Air 
C. F. M. 


271/2 


27 


263/4 


261/4 


251/2 


241/2 


23 


201/4 


151/4 


101/4 



Outside volume as shown measured at outside temperature. 
Room volume as shown measured at room temperature. 

Chart on opposite page gives proportions by volume of outdoor 
and room air for all outside temperatures down to -10 degrees. 
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Sai^,^^ universal ducluxe units ^SIi^^cU^J.JL^ 



\oo 



so- 



lo - 



- 10 ■ 



< 



I 

z 
< 

I 



&0- 




so- 



HHnH t4fW4^III I I I II II II I I I IITFFff 



Pioi^HMtioiis — i^y Volume — Of"(^vitd(»r Ami R(x>m Air 
Required To MainCun A 60" Mixture Tein|xrr.»tuie. 

TLMPIKATIKI t)l UlH>MAIU=70' 



EXAMPLE: Dctcr^nxnc PYOpintions Of Outdoor 
A>iJ R(xnn An For A 40" Outside 
Temperature When 30 Cu. Ft. Per 
Minute Per Occu/icnit Are Bci>i<; 
CireuLited At 60" . 
Outdoor Air — 30X32. 3';, = 97 Cu. Ft. At 40" 
Room Air — 30X677''r; = 20.3 Cu. Ft. At 70" 




:S 



4? \0 ZO 30 ^O B^? 
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AIM 



<yvexi^ed^^Hi\ 



C^ijplcal SpecLfLcaUi 



Vmvcrsal Type O Duo^Luxe Units 

1 . Heating and ventilating contractor shall furnish 
and install complete and ready for use, Universal 
Type O Duo'Luxe Heating and Ventilating 
Units, as manufactured by John J. Nesbitt, 
Inc., Holmesburg, Philadelphia, Pa., and sold by 
the American Blower Corporation, Detroit, 
Mich., of number, size and type shown on 
plans and specified herein. 

2. Duo'Luxe Units shall be guaranteed to deliver 
the full volume of air shown on plans from the 
room or outdoors, or part from the room and 
part from outdoors. The radiator must have 
sufficient capacity so that, with steam at two- 
pounds pressure, the surplus heat produced 
shall be as shown on plans. 

3. Duo'Luxe fans shall be of the slow-speed multi- 
blade type, operating at a tip speed not greater 
than 1500 feet per minute when delivering 
their full rating against the resistance of the 

Unit. 

4. Motor shall be designed to operate on phase, 

cycle, volt alternating current, or direct 

current volts, and shall have ample power 
to drive fans continuously with a temperature 
rise not to exceed 40° C. 

■>. The motor shall he condenser-transformer, 

variable speed for single phase, alternating 
current; and transformer, variable speed for 
polyphase, alternating current; and series 
wound, variable speed for direct current. AU 
alternating current motors shall be induction 
type, free of starting mechanism or other sliding 
electrical contact, and non-radio-interfenng. 

3. The motor must be suspended from specially 
designed springs that dissipate any magnetic 
hum or vibration. 

I. Bearings shall be phosphorous bronze, of liberal 
size, with wool-packed oiling system, which 



LcaiLom 

will permit 3000 hours of operation with one 
oiling. 

8. Each motor must be provided with a three- 
speed control switch set to give speed variations 
of approximately 100 R. P. M. per stage. 

9. Each Duo-Luxe Unit shall have an individual 
fuse block with fuses, entirely wired within 
the unit, wiring terminating at a block with 
binding post to which electrical contractor will 
make all electrical connections to Unit. 

10. Radiator shall be constructed entirely of copper 
with no soldered, brazed, or packed joints, and 
all prime surface shall be seamless drawn copper 
tubing provided with copper fins. Radiator 
shall be guaranteed to withstand freezing 
without bursting. 

11. The tubes of the radiator shall be provided 
with internal steam-distributing tubes. The 
steam-distributing tubes shall be constructed of 
brass and shall be provided with a number of 
orifices located so as to cause uniform distribu- 
tion of steam throughout the entire length of 
the radiator. 



Use Either 12 or 12- A 

12. Regulation contractor shall furnish to heating 
contractor, at building, one thermostatic supply 
valve to be installed on the supply connection 
to unit radiator. The control contractor must 
supply and install in the unit ventilator imme- 
diately above the discharge of the fan a leak 
Stat connected to the thermostatic damper 
motor operating the inlet and recirculating 
mixing damper. This stat shall be set to main- 
tain a temperature of 60° at the fan discharge, 
but will not be operative until after room 
thermostat functions, 

12-A. The steam supply to the radiator in each Duo- 
Luxe Unitmust^be provided with self-contained 
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automatK control valve. The thennosut of the 
valve shall be located in the air duct so that 
room air at high velocity is arculated over the 
thermostat. 

13 Each DiK>Luxe Unit shall be provided with an 

aluminum inlet and recirculating mix:^ ' 

supported on brass bearings. The J i 
be provided with felt stops, and wti^r; iii a 
closed position must prevent outd<jr>r sit from 
entering the unit 

The damper must hv cunnecteJ c< 
pneum^itic attachment to rei^uljN- ' 
tions of outdrxir and njom air r lain 

tain a temperature (Afi)^ at the r 4c. 

Use Either 14 ur 14 A 

1 \ Tlie inlet and recircuLitinv; mix 
be operated by pneumatic m< r 
amtrol contractor. Thi.-* damper motor will he 
supplied to the unit manufacturer hv 'H • 
amtrol contractor, but munt be inAtalU- I 
connected to t\w inK-t ifkl recirculating mi.iiii^ 
damper by unit m.imit.u tiirer. 

1 \ :\ The inlet .iful recircuLtini^ mixinur dam^** : t 
each I Imt nhall U- 
tamed electric heat n 

meter type thermi^-^t.it h.iving 4 cipillarv tu'- 
and extended bulb The bulb «hall be locate J 
at the fan discharge and shall he connected to 
the potentiometer by the capillary tube 

Current f«ir the operutum «»> the heat nvt. r 
•hall be taken from the electrK lines U) the fan 
mottir Cimnected to a 2o volt transformer t" 
within the unit casing. 

Electric thermostat shall be set to mainf 
temperature of ^0^ at the dtscharge of the : *;. 
by operating the heat moti>r to open the inlet 

and ! Ilk* mixing ' 

the 1 ity ot nr 

an air mixture ot 6ti 

I ^ A steel wall nhall 
outdoor air inlet ch* 



room air mlet chamber so that the air carawc 
enter the room without passmg through the 
radiator. 

\^y Du[>Luxe cabmets shall Se constructed o* full 
nnished furruture steel ai ncx less than No. 14 
gauge with obve green er - ' ^ ' i on. Unit 
shall be provided with >u ' n rexnov- 

i All 
.• for 
cieanirj 



connections thereto 

LUe Either 18 m I^A 

The oucdi ' ^.e Id och Duo'Luie Unit 



signed tootftr a minimum 

Je a 



Huhltcatkin No. ai7. and 



li bach Unit shall N 

iu|p( steel intake a^ 

tructnn. E.ich wmduw mtikc 

.'d with No 16 fiufr bttice 

\'t grille. The mlet grille and 

^e ftnaibed to mitch 

> Urau ilttD hr provkkd widi air 



with net. 
hlarrt. FiinT' 
clranmf 



The Uniierwi DikLyLuxt Type O Una u dcJigneJ to .►rerjf 
system with thermottaitc tttum Ifii^ on msk mnu 

All heat umna ih 'uLi K- . '^^tr>iU'\ >cJi ^.P'' - 

ti^acher. 



"*ifte tttcittwv <j^ vtt^'^ frtu^i ttne 
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